Morphological heterogeneity of the pinnotherid genera Durckheimia and Xanthasia has long been recognised. In particular, the segmentation of the third maxilliped palp, whether 2-or 3-segmented, is presently regarded as a conservative and useful generic trait. Durckheimia and Xanthasia, however, both contain species with both types of third maxilliped palps. Prior to the present study, five species were placed in Durckheimia, four bearing a 3-segmented palp and one, D. besutensis, with a 2-segmented palp. Durckheimia is restricted to three species, D. carinipes (type species), D. caeca, and D. lochi. Durckheimia yokotai is synonymised with D. caeca. The aberrant D. besutensis is transferred to a new genus, Serenotheres. Xanthasia is restricted to its type species, X. murigera, which bears a 2-segmented palp. Xanthasia whitei, with a 3-segmented third maxilliped palp and only superficially resembling X. murigera, is made the type of a new genus, Tridacnotheres. All species are illustrated and diagnosed, and a key to the species of Durckheimia is presented.
The Indo-West Pacific pinnotherid crab genus Durckheimia de Man, 1889 currently includes five species: D. besutensis Serène, 1967 (Peninsular Malaysia) ; D. carinipes de Man, 1889 (Red Sea) ; D. caeca Bürger, 1895 (Palau) ; D. lochi Ahyong and Brown, 2003 (Australia) ; and D. yokotai (Kubo, 1939 ) (Japan) (Ahyong and Brown, 2003) . In describing and generically assigning D. besutensis, Serène (1967) indicated that his new species differed from the other species of Durckheimia in several major characters including the possession of a 2-rather than 3-segmented third maxilliped palp, the absence of a median carina on the carapace, and absence of upturned lateral carapace margins. Recent studies (Campos, 1990 (Campos, , 1996 Manning, 1993a; and Ahyong and Brown, 2003) recognised the heterogeneity of Durckheimia, sensu Serène (1967) . In fact, the only distinctive character shared by D. besutensis with its congeners is the produced, medially notched anterior carapace lamella (Ahyong and Brown, 2003) . Consequently, removal of D. besutensis to a new genus ought to permit a more precise diagnosis of Durckheimia. Ahyong and Brown (2003) , however, deferred splitting Durckheimia pending redescription of D. besutensis and the type species of the genus, D. carinipes, both of which were known from rather inadequate type accounts. Recently, we have had the opportunity to compare all type material of species of Durckheimia except that of D. yokotai (Kubo, 1939) from Japan, which is, unfortunately, no longer extant (T. Komai, pers. com.) . The type accounts of D. besutensis, D. caeca, and D. carinipes were each found to be misleading or erroneous in important taxonomic details. Consequently, the accuracy of related studies based on these published accounts is compromised (e.g., Serène, 1967; Campos, 1996; Ahyong and Brown, 2003) . Therefore, Durckheimia is herein reviewed on the basis of type material. Serène (1967) also recognised a somewhat parallel situation to Durckheimia in the composition of Xanthasia White, 1846, whereby the segmentation of the third maxilliped palp differs markedly between its two constituent species, but where the large, tubercle-like median elevations on the carapace were believed to be a unifying character. The third maxilliped palp of the two species is different, being 2-segmented in X. murigera White, 1846, the type species of Xanthasia, but 3-segmented in X. whitei de Man, 1888 . Therefore, in the present study, we also re-evaluate Xanthasia.
MATERIALS AND METHODS
Specimens examined are deposited in the collections of the Australian Museum, Sydney (AM); Muséum national d'Histoire naturelle, Paris (MNHN); Senckenberg Museum, Frankfurt, Germany (SMF); the Hokkaido University Museum (ZIHU); and the Zoological Reference Collection of the Raffles Museum of Biodiversity Research, National University of Singapore (ZRC). Carapace length and width (cl., cw.) are given in millimetres (mm). The first male gonopod is abbreviated G1.
SYSTEMATIC ACCOUNTS Pinnotheridae de Haan, 1833
Durckheimia de Man, 1889 Durckheimia de Man, 1889: 442 [type species: D. carinipes de Man, 1889, by monotypy and original designation]. Dürckheimia. -Tesch, 1918: 246; Pohle and Marques, 1998: 233 [misspelling] . Pinnotheropsis Kubo, 1939 : 57 [type species: P. yokotai Kubo, 1939 , by monotypy and original designation]. Duerckheimia. -Guinot, 1967: 279; Pohle and Marques, 1998: 237, 238, Man, 1889; Bürger, 1895) are misleading or erroneous in critical respects. Although Ahyong and Brown (2003) removed D. yokotai Kubo, 1939 , from the synonymy of D. caeca on the basis of published accounts, the two species are herein synonymised based on examination of the holotype of the latter.
The morphology of the juvenile specimen of D. caeca reported below provides evidence that the upturned anterior carapace lamella is not derived from the true frontal margin. In the juvenile, the true frontal margin and anterior lamella of the carapace are separate, with the latter originating slightly behind the eyes. With increasing size, the distinction between the anterior lamella and true frontal margin is obscured as the two structures become fused. Unfortunately, identifying carapace regions in pinnotherids is difficult because regions are generally indistinct. In Serenotheres, however, the anterior lamella arises well behind the frontal margin and eyes, apparently from the posterior gastric region, and is thus probably not homologous with that of Durckheimia. With no other feature uniquely shared by Durckheimia and Serenotheres (at least in females), little reason exists to suppose a close relationship between the genera. If the anterior lamella in Durckheimia and Serenotheres could be demonstrated to be derived from the same carapace region, then a close relationship between two genera could be supported. Nobili, 1906: 309; Laurie, 1915: 415; Serène, 1967: 822; Schmitt et al., 1973: 22; Manning, 1993a: 801; Campos, 1996: 559; Ahyong and Brown, 2003: 2, 8 . Dürckheimia carinipes. -Tesch, 1918: 246, 287; Pohle and Marques, 1998: 231. Durckheimia crinifer. -Sakai, 1955: 109 [misspelling] . Duerckheimia carinipes. -Guinot, 1967: 279. Material Examined.-SMF 4516, holotype female (cw. 8.4 mm, cl. 7.4 mm), Red Sea, E. Rüppell.
Diagnosis.-Carapace subtrapezoid in dorsal outline; anterior margin transverse, with deep, slit-like, median notch. Median carina cristate, with rounded swelling posterior to midlength; extending from posterior margin to anterior third of carapace, then descending to base of median anterior notch. Endopod of third maxilliped with ischiomerus about twice as long as wide, inner margin slightly concave; dactylus with apex not reaching propodal apex. Chela with dorsal carina on merus. Pereopods 2-5 with merus, carpus and propodus laterally compressed; strongly cristate dorsally.
Description of Female (Males Unknown).-Carapace: Subtrapezoid in dorsal outline, broader than long. Anterior margin transverse, upturned and slightly curled posteriorly; median notch deep, slit-like, margins appressed; anterolateral margins rounded. Dorsal surface with several shallow, irregular depressions or pits, otherwise glabrous. Median carina prominent, cristate, extending from base of frontal median notch to thickened posterior edge of carapace; anterior third descending to base of anterior notch, margin slightly concave in lateral profile; with rounded swelling behind midlength, with shallow dorsal pit.
Antennules and antennae: Antennular sinus larger than orbit, antennules folded obliquely. Antennae with basal two segments fused to epistome.
Third maxilliped: Endopod with ischiomerus about twice as long as wide; inner margin slightly concave; outer margin strongly convex. Dactylar apex slightly falling short of propodal apex. Exopod with convex margins, flagellum 2-segmented.
Pereopod 1 (cheliped): Dactylus and pollex relatively straight, crossing distally, slightly shorter than propodal palm; occlusal margins crenulate, dactylus with angular proximal projection; pollex with fringe of short setae on inner ventral margin. Merus with distinct dorsal carina.
Pereopods 2-5 (walking legs): Relative lengths in decreasing order 3.2.4.5; segments strongly compressed; glabrous. Dactyli falcate, sparsely setose, apices spiniform; about half-length of propodus. Propodus about 1.5 times length of carpus. Propodus, carpus, and merus with strongly cristate dorsal margin.
Abdomen: broader than long, covering thorax, reaching base of third maxilliped; comprising 7 free somites (including telson), widest at segment 5.
Host.-Unknown.
Remarks.-The original account and figures of D. carinipes are erroneous in several important respects, most notably those relating to the shape of the median carina of the carapace and the length of the dactylus of the third maxilliped palp. Consequently, the accuracy of subsequent works relying on de Man's (1889) account is compromised (e.g., Serène, 1967; Ahyong and Brown, 2003) . The account and stylized figures provided by de Man (1889) give the impression that the median carina of the carapace is relatively low, broad and rounded, and confluent with the carapace surface in its anterior third, that the dactylus of the third maxilliped palp distinctly exceeds the propodal apex, and the median anterior notch of the carapace is shallow and triangular in shape. Instead, reexamination of the holotype revealed that: 1) the median carina of the carapace is cristate and extends almost the full length of the carapace rather than being broad and confluent with the anterior third of the carapace; 2) the median anterior notch in the carapace is considerably deeper and narrower than figured by de Man; and 3) the dactylus of the third maxilliped palp falls short of instead of reaching beyond the propodal apex. Durckheimia carinipes differs from its congeners in several features: 1) the median carina on the carapace bears a blunt swelling at its midlength; 2) the merus of the chelipeds is dorsally carinate instead of rounded; and 3) the walking legs are more strongly compressed, with not only the merus dorsally cristate, but the carpus and propodus as well.
Distribution.-Known only from the Red Sea.
Durckheimia caeca Bürger, 1895
Figs. 2, 3
Durckheimia caeca Bürger, 1895: 385, 386, pl. 9: fig. 33, pl. 10: fig. 31 [type locality: Palau]; Sakai, 1955: 109; Schmitt et al., 1973: 9, 10, 21; Sakai, 1976: 573, 574, fig. 313; Miyake, 1983: 156, pl. 52: fig. 7; Konishi, 1996: 15; Ahyong and Brown, 2003: 2, 8 . Dürckheimia caeca. -Balss, 1922: 140 . Pinnotheropsis yokotai Kubo, 1939: 57-59 median notch. Median carina cristate, with shallow concavity at about midlength; extending from posterior margin to anterior third of carapace, then descending to base of median anterior notch. Endopod of third maxilliped with ischiomerus about twice as long as wide, inner margin slightly concave proximal to apex, outer margin strongly convex; dactylus with apex reaching or slightly overreaching propodal apex. Cheliped without dorsal carina on merus. Pereopods 2-5 with merus dorsally cristate; carpus and propodus rounded dorsally.
Description of Female (Males Unknown).-Carapace: Subcircular to subtrapezoid in dorsal outline, broader than long. Anterior margin rounded, with broad, U-shaped, median notch. Dorsal surface with several shallow, irregular depressions or pits, otherwise glabrous. Median carina prominent, cristate, extending from base of anteriorly median notch to thickened posterior edge of carapace; with shallow dorsal concavity near midlength; anterior third descending to base of anterior notch, margin convex in lateral profile.
Third maxilliped: Endopod with ischiomerus about about twice as long as wide; inner margin slightly concave proximal to apex; outer margin strongly convex. Dactylar apex reaching or slightly overreaching propodal apex. Exopod with convex margins and 2-segmented flagellum.
Pereopod 1 (cheliped): Symmetrical. Dactylus and pollex relatively straight, crossing distally, both shorter than propodal palm; occlusal margins crenulate, dactylus with angular proximal projection; pollex with fringe of short setae on inner ventral margin.
Pereopods 2-5 (walking legs): Relative lengths in decreasing order 3.4.2.5. Dactyli falcate, sparsely setose (densest on second walking leg), apices spiniform; about half length of propodus. Propodus and carpus unarmed, glabrous, former about 1.5 times length of latter. Merus longer and higher than other segments; glabrous; dorsal margin cristate.
Abdomen: Broader than long, covering thorax, reaching base of third maxilliped; comprising 7 free somites (including telson), widest at somite 5.
Hosts.-Limidae: Lima squamosa Lamarck, Lima sowerbyi Deshayes, Lima vulgaris (Link). Chamidae: Chama reflexa Reeves.
Remarks.-After studying specimens of Durckheimia from several Japanese localities, Sakai (1955) synonymised , ZIHU-828, Okinawa, Japan, carapace right lateral and dorsal respectively. C, female (cw. 9.0 mm, cl. 8.0 mm), near Huruye, Kitaura-mura, Japan (holotype of Pinnotheropsis yokotai Kubo, 1939) . D, female (cw. 10.2 mm, cl. 9.0 mm), Japan. Scale A, B ¼ 1.0 mm; C, D ¼ 2.8 mm. (C, after Kubo, 1939: fig. 1 ; D, after Sakai, 1976: fig. 313.) Pinnotheropsis yokotai Kubo, 1939, with D. caeca. Ahyong and Brown (2003) , however, removed D. yokotai from the synonymy of the D. caeca on the basis of the following characters derived from comparison of the type descriptions (Bürger, 1895; Kubo, 1939) : 1) the median carina of the carapace bears a shallow notch in D. yokotai but is entire in D. caeca; 2) the anterolateral carapace margins are more strongly rounded in D. yokotai; 3) the median frontal notch in D. yokotai is broad and U-shaped instead of a narrow slit; and 4) the dactylus of the third maxilliped palp does not overreach the propodal apex. Unfortunately, Bürger's (1895) description of D. caeca is brief. Reexamination of the holotype shows that Bürger's figures inadequately portray several characters, accounting for the apparent differences between D. caeca and D. yokotai. We have on hand one juvenile specimen from Okinawa (ZIHU-828) that agrees well with those figures of Japanese specimens given by Kubo (1939) , Sakai (1976) , and Miyake (1983) . The holotype of D. caeca was compared with the juvenile and accounts of D. yokotai for the aforementioned distinguishing features. The holotype of D. caeca actually agrees with D. yokotai in all respects except in the width of the anterior carapace notch and the relative position of the dorsal concavity on the median carina. The anterior carapace notch in the holotype of D. caeca is relatively narrower than that of the holotype of D. yokotai (cf. Kubo, 1939) , but this difference appears to be size related. The width of the anterior carapace notch in the holotype of D. caeca resembles that of a similarly sized Japanese specimen figured by Sakai (1976) . Lastly, the smallest known specimen from Okinawa exhibits a slightly broader anterior carapace notch, less pronounced upturned margins, and a lower median carina than that of the holotype of D. yokotai. Development of the upturned carapace margins in Durckheimia thus resembles that of Xanthasia murigera in which the thin anterior and lateral margins become more pronounced with increasing size. The anterior lamellae appear to ''close in'' towards the midline forming the median notch as size increases. Hence, it is tempting to speculate on the possible homology between the margins of the median anterior carapace notch in Durckheimia and the ''curled'' dorsal carinae that are continuous with the anterior portion of the upturned lateral carapace margins in X. murigera. Despite allometric variation in the width of the anterior carapace notch evident in D. caeca (and presumably other congeners), the relative width remains a useful taxonomic character. The median anterior carapace notch is extremely narrow and slit-like in D. carinipes and D. lochi, the known specimens of which are even smaller than the respective holotypes of D. caeca and D. yokotai. Apart from the anterior carapace notch, the position of the dorsal concavity of the median carina of the carapace is the only other character by which the respective holotypes of D. caeca and D. yokotai seem to differ. In the holotype of D. caeca, the Okinawan specimen, and the Japanese specimen figured by Miyake (1983: pl. 52 ) the dorsal concavity of the median carina is positioned at, instead of slightly behind, the midlength as figured by Kubo (1939) and Sakai (1976) . At present, we regard this slight difference in the position of the dorsal concavity of the median carina as insignificant. As such, we follow Sakai (1955) Hosts.-Limidae. Ctenoides ales (Finlay), Lima vulgaris (Link).
Remarks.-Durckheimia lochi was recently described from Australia by Ahyong and Brown (2003) . It is unique in the genus for the deeply interrupted median carina of the carapace and relatively broad ischiomerus of the third maxilliped (width about two-thirds instead of about half the length).
Distribution.-Known only from the Great Barrier Reef, Queensland, Australia; 9.1-11 m depth.
Serenotheres n. gen.
Diagnosis.-Carapace subpentagonal in dorsal outline, well calcified; dorsum relatively flat, regions poorly defined; dorsum, anterior, and lateral surfaces distinctly pitted and eroded; anterior and anterolateral margins strongly produced to form lamellar eave with U-shaped media notch; lateral margins well defined, not upturned. Anterior dorsal lamella separated from orbital and ''true'' frontal region by deep excavation either side of midline. Eyes small, pigmented, filling orbits, not visible in dorsal view. Third maxilliped exopod with 1-segmented flagellum, ischium and merus indistinguishably fused; palp 2-segmented; propodus longer than carpus. Chelipeds equal. Walking legs symmetrical, subequal; dactyli falcate, with spiniform apices. Abdomen 7-segmented in female (males unknown).
Etymology.-Named for Raoul Serène, who described and first recognised the unusual characters of the type species. Gender masculine.
Type species.-Durckheimia besutensis Serène, 1967 , by present designation and monotypy.
Included species.-S. besutensis (Serène, 1967) n. comb.
Serenotheres besutensis (Serène, 1967) Diagnosis.-As for genus.
Description.-Carapace: Deep, prismatic, pentagonal in dorsal view, broader than long; anterior, lateral, and dorsal surfaces distinctly pitted, eroded; lateral margins well defined, surfaces near vertical; posterior margin slightly concave. Dorsum relatively flat, slightly concave medially; regions indistinct. Lateral margins well defined, not upturned. Anterior portion of carapace dorsum produced into lamella, projecting anteriorly, forming dorsal eave overhanging orbits and ''true'' frontal margin; with Ushaped median notch followed by shallow sulcus; anterior margin slightly deflexed. Anterior dorsal eave separated from orbital and ''true'' frontal region by deep excavations either side of midline. True frontal margin blunt, extending anteriorly in advance of orbits; margins lateral to orbits well defined; surface lateral to orbits slightly excavate; frontal region to margins flanking maxillipeds covered in fine, dense setae. Antennules and antennae: Antennular sinus larger than orbit, antennules folded obliquely. Antennae with basal two segments fused to epistome.
Third maxilliped: Ischium and merus indistinguishably fused; densely covered with short, fine setae. Ischiomerus longer than wide, inner margin rounded distally, straight for proximal four-fifths, outer margin convex, setose. Palp 2-segmented, carpus shorter than propodus; propodus spatulate, longer than wide tapering to blunt apex; margin setose. Exopod elongate, with concave margins; with 1-segmented flagellum, distally setose. Pereopod 1 (cheliped): Symmetrical, stout, densely covered with fine, short setae. Dactylus and pollex relatively straight, crossing distally. Dactylus slightly longer than pollex; shorter than propodal palm; occlusal margins crenulate, dactylus with triangular proximal projection.
Pereopods 2-5 (walking legs): Similar and symmetrical from left to right; relative lengths in decreasing order 2.3.4.5.
Dactyli falcate, sparsely setose, apices spiniform; about half length of propodus. Propodus with long upper dorsal and ventral setae; with short, sparse lateral setae. Carpus densely setose. Merus longer and deeper than other segments, ovate in cross-section, with short, sparse lateral setae and longer dorsal setae.
Abdomen: Broader than long, covering thorax, reaching base of third maxilliped; distinctly pitted and eroded; comprising 7 free somites (including telson), widest at somite 4.
Host.-Mytilidae: Lithophaga (Bivalvia, Mollusca).
Remarks.-Serenotheres besutensis superficially resembles species of Durckheimia in the strongly produced anterior lamella having a median notch. As discussed under the account of Durckheimia, this lamella is probably not homologous in the two genera. Serenotheres is readily distinguished by the prismatic form of the carapace, the distinctly pitted and eroded carapace surfaces, in having the produced carapace margins limited to the frontal and anterolateral margins, the 2-instead of 3-segmented third maxilliped palp, the concave instead of convex exopod margins, and the 1-instead of 2-segmented third maxilliped exopod flagellum. Campos (1996) also distinguished Durckheimia, sensu stricto, from S. besutensis by the degree of fusion between the ischium and merus of the endopod of the third maxilliped, whether indistinguishably fused or separated by a suture. This last feature, however, is identical in Serenotheres and Durckheimia, with the ischiomerus of the endopod of the third maxilliped indistinguishably fused. Serenotheres n. gen. differs from all pinnotherid genera by the combination of the a 2-segmented third maxilliped palp, the strongly produced and upturned anterolateral and frontal margins, and the presence of a distinct median frontal notch.
The only known specimen of S. besutensis is the female holotype, so the extent of sexual dimorphism, pronounced in many pinnotherid genera, is not known. The host of S. besutensis is the rock-and sponge-boring bivalve Lithophaga, common in many tropical reef habitats. Unfortunately, the fossorial habits of Lithophaga mean that additional specimens of D. besutensis might have to be collected through destructive habitat sampling. The prismatic carapace shape, with deeply excavate anterior dorsal surface is reminiscent of the cryptochirid, Fizeserenea heimi (Fize and Serène, 1955) , which also occupies cavities in coral habitats. Thus, the unusual carapace form of S. besutensis is perhaps related to the coral rock-and spongeboring habit of the Lithophaga host.
A male and female of an unidentified species of bopyrid isopod of the genus Rhopalione Perez were found in the abdominal cavity of the holotype of D. besutensis.
Distribution.-Known only from Perhentian Besar, eastern Peninsular Malaysia; 4 m depth.
Tridacnatheres n. gen.
Diagnosis.-Carapace dorsal outline irregularly rounded in both sexes; firm but not well calcified. Front narrow, broadly rounded, slightly produced anteriorly, smooth dorsally. Lateral and posterior margins well defined, forming low, thickened rim terminating anteriorly at hepatic region. Posterior margin projecting posteriorly well beyond base of last walking leg. Cardiac region upraised to form blunt, rounded projection. Protogastric regions swollen. Branchial region with broad, blunt, distinctly upraised curved carina demarcated from lateral carapace margin and from gastric region by broad groove. Eyes small, pigmented, filling orbit, visible in dorsal view. Third maxilliped exopod with 2-segmented flagellum, ischium and merus indistinguishably fused; palp 3-segmented; propodus longer than carpus. Chelipeds and walking legs symmetrical, ovate in cross-section; dactyli falcate with spiniform apices. Abdomen 7-segmented in both sexes. G1 simple, broadly curved.
Etymology.-Tridacnatheres is based on an arbitrary combination of the generic name Tridacna and the suffix -theres, alluding to the usual molluscan host of the type species. Gender masculine.
Type Species.-Xanthasia whitei de Man, 1888, by present designation and monotypy.
Included Species.-Tridacnatheres whitei (de Man, 1888) n. comb.
Tridacnatheres whitei (de Man, 1888) comb. nov. Fig. 6 Xanthasia sp. de Man, 1888: 106, 107, pl. 7: fig. 1 ; Schmitt et al., 1973 : 98. Xanthasia Whitei de Man, 1888 fig. 1 [type locality: Elphinstone Island Bay, Mergui Archipelago]; Alcock, 1900: 342. Xanthasia whitei. -Tesch, 1918: 246; Chuang, 1961: 189, pl. 94: fig. 5 ; Serène, 1967: 823, figs. 6, 7, pl. 1c; Schmitt et al., 1973: 9, 10, 98; Takeda and Shimazaki, 1974: 74; Ahyong and Brown, 2003: 4. Material Examined.-ZRC 1965.11.24.51, 1 female (cw. 12.2 mm, cl. 11.0 mm), Pulau Sudong, Singapore, from Tridacna sp., W. Birtwistle, Feb 1938; ZRC, 1 ovigerous female (cw. 14.5 mm, cl. 13.8 mm), Pulau Perhentian, Malaysia, from Tridacna? squamosa, with Anchistus sp., May 1971; SMF 7120, (ex ION 18344) 1 male (cl. 9.0 mm, cw. 9.5 mm), Nhatrang Bay, Vietnam, from Tridacna squamosa, R. Serène.
Diagnosis.-As for genus.
Description.-Carapace: Dorsal outline irregularly rounded in both sexes; firm but not well calcified. Front narrow, broadly rounded, slightly produced anteriorly, smooth dorsally. Lateral and posterior margins well defined, forming low, thickened rim terminating anteriorly at hepatic region. Posterior margin projecting posteriorly well beyond base of last walking leg. Dorsum with regions indicated, moderately inflated. Cardiac projection forming blunt, rounded, eroded swelling, slightly cleft posteriorly. Protogastric regions swollen. Branchial region with broad, blunt, distinctly upraised curved carina demarcated from lateral carapace margin and from gastric region by broad groove. Antennules and antennae: Antennular sinus about as large as orbit, antennules folded obliquely. Antennae with basal two segments fused to epistome.
Third maxilliped: Ischium and merus indistinguishably fused. Ischiomerus less than twice as long as wide, distally sinuous, inner margin straight for proximal two-thirds, outer margin convex. Palp 3-segmented, carpus shorter than propodus; propodus spatulate, longer than wide, tapering to blunt apex; distally setose. Dactylus digitiform, distally setose, inserted near midlength of ventral margin of propodus and not exceeding propodal apex. Exopod elongate, outer margin convex, inner margin relatively straight; with 2-segmented flagellum, distally setose.
Pereopod 1 (cheliped): Symmetrical, slender, glabrous. Dactylus and pollex relatively straight, crossing distally, about half as long as propodal palm, with short setae on occlusal margins; occlusal margins crenulate, dactylus with angular, proximal projection; pollex with fringe of short setae on inner margin.
Pereopods 2-5 (walking legs): Similar and symmetrical from left to right, glabrous; relative lengths in decreasing order 3.2.4.5; pereopod 3 longer than carapace width. Dactyli falcate, sparsely setose, apices spiniform; about halflength of propodus. Propodus, carpus and merus unarmed, glabrous, ovate in cross-section.
Abdomen: Comprising 7 free somites (including telson) in both sexes. Widest at somite 5 in females.
Hosts.-Bivalve molluscs. Tridacnidae: Tridacna gigas (Linnaeus), T. squamosa Lamarck. Pinnidae: Pinna sp.
Remarks.-Tridacnatheres n. gen. superficially resembles Xanthasia in the presence of a dorsomedian prominence on the carapace and well-defined carapace margins that form a thin, upturned rim in the latter, and a low thickened rim in the former. On the basis of these features, and probably because of the tridacnid host, de Man (1888) assigned his species to Xanthasia. The well-defined carapace margins and dorsomedian prominence in T. whitei and X. murigera probably do not represent primary homologies. Welldefined carapace margins are present in many other pinnotherids, and those of X. murigera more closely approach species of Durckheimia than T. whitei. The dorsomedian prominences in X. murigera and T. whitei are of different form, namely flat and mushroom-like versus eroded and blunt respectively. Whether the dorsomedian prominence in the two species is a primary homology is unclear because other carapace regions in T. whitei are also swollen, and so the swollen cardiac region might be a linked effect. In contrast, the carapace surface of X. murigera is smooth and relatively flat except for the dorsomedian prominence and the anterior carinae. It might be argued that other features, such as similar walking leg dactyls, similarly shaped chelipeds, simple gonopods, and similar abdominal shape, are possible synapomorphies. However, these features are not uniquely shared by Tridacnatheres and Xanthasia, for they are also present in members of several other pinnotherine genera, such as Afropinnotheres Manning, 1993b (palp 3-segmented) , Pinnotheres Bosc, 1802 (palp 3-segmented) , and Nepinnotheres Manning, 1993b (palp 3-segmented) . Thus, the sister taxon to Tridacnatheres could lie among these genera. As suggested above, Xanthasia appears to be closest to Durckheimia. Irrespective of whether Tridacnatheres whitei and Xanthasia murigera are sister taxa or only distantly related, however, their placement in separate monotypic genera is preferable to retention of both in a single genus that can only be uniquely diagnosed by the dorsomedian prominence on the carapace.
Tridacnatheres whitei comb.nov. is readily distinguished from Xanthasia murigera by the presence of a 3-instead of 2-segmented third maxilliped palp, the presence of thick and low instead of thin, upraised carapace margins, the distinctly longer walking legs, and relatively poorly calcified instead of hard dorsal integument. Like X. murigera, T. whitei primarily inhabits tridacnid clams. Chuang (1961: 189) remarked of T. whitei that ''(s)everal specimens may be found in the mantle cavity of a single clam.'' Serenotheres whitei and X. murigera appear not to be closely related, so the common hosts (tridacnid clams) and convergent presence of the distinct dorsomedian projection in both genera, suggests that the unusual carapace morphologies could have a functional significance. The possible significance of the carapace structures in X. murigera and S. whitei, however, are far from obvious and warrant further study.
Distribution.-Mergui Archipelago, Vietnam, Malaysia, and Singapore.
Xanthasia White, 1846 Xanthasia White, 1846: 177. Diagnosis.-Carapace subpentagonal to ovate in dorsal outline, well calcified; regions ill defined; front narrow, entire, produced anteriorly; lateral margins upturned, forming distinct, cristate rim around carapace with anterior portion of rim continuing onto dorsum as a short, curled carina behind eyes. Dorsum with pair of short subparallel carinae between anterior curled carinae and large, ovate, flattened, mushroom-like median tubercle. Eyes small, pigmented, filling orbit, visible in dorsal view. Third maxilliped exopod with 2-segmented flagellum, ischium and merus indistinguishably fused; palp 2-segmented; propodus longer than carpus. Chelipeds and walking legs symmetrical. Walking legs shorter than carapace width; propodus, carpus, and merus ovate in cross-section; dactyli falcate, with spiniform apices. Abdomen comprising 7 free somites in both sexes. G1 simple, broadly curved.
Type Species.-Xanthasia murigera White, 1846, by original designation and monotypy.
Included Species.-Xanthasia murigera White, 1846.
Xanthasia murigera Fig. 7
Description.-Carapace: Dorsal outline subpentagonal in males, broadly ovate in females; dorsum well calcified; regions ill defined. Front narrow, entire, produced anteriorly, broadly rounded, slightly rugose dorsally. Lateral margins upturned, forming distinct, cristate rim around carapace with anterior portion of rim continuing onto dorsum as a short, curled, carina. Dorsum relatively flat, smooth, with pair of short subparallel carinae between anterior curled carinae; with large, ovate, flattened, mushroom-like median prominence. Posterior margin transverse. Antennules and antennae: Antennular sinus larger than orbit, antennules folded obliquely. Antennae with basal 2-segments fused to epistome.
Third maxilliped: Ischium and merus indistinguishably fused. Ischiomerus about twice as long as wide, rounded distally, inner margin straight for proximal four-fifths, outer margin convex. Palp 2-segmented, carpus shorter than propodus; propodus spatulate, longer than wide, tapering to blunt apex; distally setose. Exopod elongate, with broadly convex margins; with 2-segmented flagellum, distally setose.
Pereopod 1 (cheliped): Symmetrical, stout. Dactylus and pollex relatively straight, crossing distally, shorter than propodal palm, both with short setae on occlusal margins; occlusal margins crenulate, dactylus with angular, proximal projection; pollex with fringe of short setae on inner margin.
Pereopods 2-5 (walking legs): Similar and symmetrical from left to right; relative lengths in decreasing order 3.4.2.5; shorter than carapace width. Dactyli falcate, sparsely setose (densest on first walking leg), apices spiniform; exceeding two-thirds length of propodus.
Propodus, carpus, and merus unarmed, glabrous, ovate in cross-section.
Abdomen: Comprising 7 free somites (including telson) in both sexes; widest at somite 5 in females. Abdomen of males with somites 2-5 widest; somite 6 tapering towards rounded telson. Telson slightly broader than long, apex rounded.
Hosts.-Bivalve molluscs. Tridacnidae: Hippopus sp., Tridacna crocea Lamarck, T. gigas (Linnaeus), T. maxima Röding, T. squamosa Lamarck. Mytilidae: Mytilus sp.
Remarks.-Xanthasia, as restricted herein, is unique in the Pinnotheridae for the combination of the large, flattened median prominence on the carapace, cristate, upraised carapace margins, and the 2-segmented third maxillipedal palp. Sexes are similar in X. murigera, except that the carapace in females is generally broader and more ovate than in males.
Xanthasia murigera has been widely reported in the Indo-West Pacific. Schmitt et al. (1973) gave exhaustive synonymies to date, and these are not repeated here. Therefore, synonymies are restricted to the original account, Schmitt et al. (1973) , and post 1973 references.
Distribution.-Mozambique, the Andaman Islands, Mergui Archipelago, Indonesia, the Philippines, Papua New Guinea, Australia, New Caledonia, Palau, Fiji, and the Marshall Islands Takeda and Shimazaki, 1974) .
DISCUSSION
The segmentation of the third maxilliped palp, whether 2-or 3-segmented, is widely used in pinnotherid taxonomy to distinguish genera (e.g., Campos, 1990 Campos, , 1996 Manning, 1993a, b) and by implication, recognise lineages. The 3-segmented palp present in most pinnotherids is most likely plesiomorphic. The presence of a dactylus on the palp is not only a common feature of most pinnotherid genera, it is also the plesiomorphic condition in Decapoda. Therefore, the 2-segmented condition, resulting from the loss of the dactylus, appears to be the derived state. If the dactylus was lost once in pinnotherine evolution, then genera with a 2-segmented palp would form a monophyletic group. Conversely, if the third maxilliped dactylus was lost independently several times in the Pinnotherinae, then genera with a 2-segmented palp would not necessarily be closely related, instead having their respective sister taxa among the 3-segment-palp genera. The distribution of genera according to the Pohle and Marques (1998) cladograms suggests that the 3-segmented third maxilliped palp is plesiomorphic and that the dactylus of the palp has been lost at least three times in pinnotherine evolution. This has important implications for the possible affinities of the genera studied herein.
The only phylogenetic study incorporating Durckheimia used generic type species as exemplars in an overall study of Pinnotheridae (Pohle and Marques, 1998) . Durckheimia formed part of a clade containing Clypeasterophilus Campos and Griffith, 1990 , Scleroplax Rathbun, 1893 , and Dissodactylus Smith, 1870 , united by possession of a hardened carapace (Pohle and Marques, 1998) . The hardened carapace, however, is not unique to these four genera, and no other synapomorphy is presently known. Such a position for Durckheimia, however, must be considered in the light of incomplete data. As indicated by Pohle and Marques (1998) , larval stages of Durckheimia are not known, and a large proportion of characters employed was based on larvae. Durckheimia could only be scored for about 30 percent of characters, so the placement of Durckheimia near Clypeasterophilus, Scleroplax, and Dissodactylus requires corroboration. Of the remaining pinnotherids, the unusual carapace morphology of Durckheimia is approached only by Xanthasia, which also shares a hardened carapace with thin, upturned margins. A priori, then, Xanthasia is perhaps the most obvious potential candidate for sister taxon to Durckheimia. It is noteworthy, however, that Xanthasia bears a 2-instead of 3-segmented third maxilliped palp that is present in Durckheimia. If the 2-segmented third maxilliped palp has evolved several times, as suggested by the distribution of genera on the Pohle and Marques (1998) cladograms, then Xanthasia is a plausible sister taxon to Durckheimia. As suggested under the account of Tridacnatheres, X. whitei (formerly placed in Xanthasia) is probably not closely related to Xanthasia.
The phylogenetic position of Serenotheres is far from obvious. Of the genera with a 3-segmented palp, Serenotheres approaches only Durckheimia in the medially notched anterior lamella of the carapace, but as discussed under the account of the latter, the anterior lamella is probably not homologous in the two genera. Of the genera with a 2-segmented palp, Serenotheres is perhaps near to the Calyptraeotheres Campos, 1990, in particular, the type species C. granti (Glassell, 1933) , in sharing the sharply defined lateral carapace margins, eyes obscured from dorsal view, and a 1-segmented flagellum of the third maxilliped exopod. Clearly, further comprehensive phylogenetic analyses of Pinnotherinae are required.
